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(57) ABSTRACT

A utility vehicle (1) comprising a carrier frame (3) mounted
above a transaxle (2) 1s provided. The carrier frame (3) com-
prises a first carrier frame section (30) and a second carrier
frame section (40). A height level of the first carner frame
section (30) differs from a height level of the second carrier
frame section (40).
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1
CARRIER FRAME OF A UTILITY VEHICLE

FIELD OF INVENTION

The present invention relates to a carrier frame, 1n particu-
lar to a carrier frame of a utility vehicle.

BACKGROUND OF THE INVENTION

With conventional agricultural tractors etc., the housings of
the drive train serve simultaneously as the load-bearing struc-
ture of the vehicle. These housings include, for example, a
rear axle housing, a transmission housing, a clutch housing,
an o1l sump, and a front axle housing. All the housings are
bolted to one another and therefore form a structural combi-
nation on which a cab, a radiator arrangement with heat
exchanger, radiator fan and surrounding structures, an engine
etc. are mounted. In addition, at both ends of the tractor
hydraulic lifting devices are usually attached to the housings,
which are generally designated as front and rear power lifting,
devices.

In specific travel situations 1n uneven terrain front and rear
axles are restricted, with the result that high torsion forces are
exerted on the load-bearing housing combination. If the
vehicle 1s ballasted at the front and has a heavy attachment
device secured to the rear, which 1s raised from the ground,
there 1s an additional flexural stress imposed on the load-
bearing transmission train combination in the direction of
travel. The scale of these forces and torsions increases with
the distance between the rear axle and the front axle. These
forces can only be absorbed by the housings to a certain
degree. Because the distance between the wheel axles 1s con-
stantly 1increasing, i particular with vehicles with high
engine capacity, and because with these vehicles the stress 1s
also 1ncreasing as a result of equipment attachments becom-
ing larger and larger, this type of design 1s encountering 1ts
structural limats.

From CZ 288 674, 1n addition to the housing combination,
a carrier frame 1s provided, which 1s bolted to the housing
combination over the length of the vehicle and therefore
absorbs the stresses referred to above. This carrier frame 1s
located above the transmission combination and results 1n an
increase in the structural space required, since the radiator
arrangement etc. 1s placed on this frame. Specifically in the
area of the front of the vehicle, in the area of which the
radiator arrangement and the engine are placed, the vehicle
becomes perceptibly higher. Due to the high vehicle engine
cover there 1s only a restricted free view to the front. This 1s of
particular importance 1f equipment attachments are located in
the front area of the vehicle which the driver must be able to
observe 1n order, for example, to stay on track or be able to
identify obstacles. In addition to this, there 1s the risk that, 1n
part, the provisions of the law regarding a free view of the area
in front of the vehicle engine cover can no longer be
respected.

The design shown 1n CZ 288 674 of a carrier frame runnming,
continuously from front to rear accordingly requires a per-
ceptible increase 1n the height of the vehicle, i particular 1n
the area ol the vehicle front, which results 1n an impairment of
the driver’s view to the front.

SUMMARY OF THE INVENTION

The object of the present invention 1s to provide a carrier
frame which 1s designed 1n such a way that the impediment to
the view 1n the front part of the vehicle due to a high engine
cover 1s mimmmised. Advantageously, 1t 1s intended that the
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2

dismantling/installation of the carrier frame and the prelimi-
nary installation of the modules associated with 1t on the
individual sections of the carrier frame should be made easier
or made possible.

According to the invention there 1s provided a utility
vehicle comprising a carrier frame mounted above a transaxle
which comprises a transmission unit and two axles, the carrier
frame comprising a first section and a second section, wherein
a height level of the first section 1s lower than a height level of
the second section.

A carrier frame according to the invention has a first carrier
frame section and a second carrier {frame section, which are
located at different height levels. In this way 1t 1s possible to
locate the carrier frame 1n one direction. The centre of gravity
of the vehicle 1s therefore relocated downwards, as a result of
which a better road position 1s achieved. In addition to this,
installed items such as the engine or the radiator arrangement
can likewise be installed on a lower level, as a result of which
the vehicle becomes lower 1n the front area and the driver 1s
able to achieve a better line of sight. In this design, the front
part of the frame 1s supported horizontally at the height of the
front power lifting device point of rotation on the transaxle,
such that, in push operational mode, negligible flexural torque
forces occur on the frame part.

In order to ensure the possibility of attaching/removing
implements with different manufacturers and vehicle types,
the design layout of the front and rear power lifting devices
(or linkage) 1s determined 1n ISO 730. According to this, the
height of the attachment point of a lift arm of a conventional
s1ze category, with the arm lowered to its maximum, 15 a
maximum of 200 mm from the ground. This ensures that
implements can be attached simply by lowering the lift arms
and aligning the attachment points thereby allowing the
operator to make the attachment without having to intervene
in the danger area.

This maximum permissible height above the ground means
that the lift arms of the front linkage or their point of rotation
respectively must lie very low 1n comparison with the vehicle.
With standard tractors with front tyres of a maximum of 34
inches (tyre diameter approx. 1,550 mm), the point of rotation
of the lift arms can be selected 1n such a way that 1t lies at the
height of the front axle and ISO 730 1s still fulfilled. If with
larger vehicle types the front tyres are larger, or the point of
rotation, 1s located higher, then it would be necessary, with a
frame with a continuous height level, for an L-shaped limb to
be formed or fitted pointing downwards. As a result, 1n par-
ticular 1 push operation, such as when using a snow clear-
ance device or a ground roller which cause a force eflectin the
horizontal direction, a high moment of flexure 1s imposed on
this limb. The corresponding bracing elements between the
frame and the limb for transferring these flexure moments
require a large amount of construction space. The same
restrictions regarding the distance interval from the ground
also result for the power take-oif shaft. In this case, too, the
height position 1s limited by regulations. Due to the stepped
shape of the carrier frame according to the invention, no
additional bracing elements are required.

I1 the first frame section and the second frame section are
additionally connected to one another in a detachable manner,
advantages result with regard to the dismantling/installation
ol the individual sections and the modules attached to them
respectively. For example, the radiator arrangement, includ-
ing the piping, and also the front power lifting mechanism and
the front power take-oif shatt, which is likewise located on the
carrier frame, can be mounted beforehand onto the section
which 1s built into the front part of the vehicle by what 1s
referred to as off-line installation, and 1s only located onto the
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remaining carrier frame sections 1n the course of the assembly
of the vehicle, 1n what 1s referred to as on-line installation. By
means of preliminary installation of the radiator arrangement
off-line, 1t 1s also guaranteed that the fitters can carry out the
installation at an ergonomic operating height, which with
on-line 1nstallation can only be carried out by means of lifting
platforms. Due to the increased scope of preliminary instal-
lation, the run-through time on-line 1s shortened, which
results 1n costs being saved. Repairs also, such as to the axles,
can therefore be carried out more efficiently, since they are
more easily accessible thanks to the easier dismantling of the
carrier frame section located 1n front of them.

A Tfurther possibility 1s for a carrier frame section to be
turther subdivided and put into effect with detachable con-
nections. The dismantling/installation 1s 1n this way further
simplified and the manufacturing costs of the individual
frame parts reduced.

In a preferred embodiment the second section comprises a
first subsection disposed forwardly of, and lower than, a sec-
ond subsection, wherein the first section 1s mounted to the
first subsection. Preferably, the transmission unit 1s located
between the two axles, wherein the first subsection 1s located
at or below the height level of the transmission unit. This
provides a three-level carrier frame which a profile which can
advantageously cooperate with the upper profile of the under-
lying transaxle.

An engine may advantageously be mounted above the first
subsection so as to lower the centre of mass of the vehicle.
Preferably, a cab 1s mounted above the second subsection.
This exploits the height of the second subsection which 1s
necessary to accommodate the underlying transmission unit.

If the height levels of the carrier frame sections descend
outwards from the middle of the vehicle, 1t 1s possible, as well
as the lowering of the engine and the radiator arrangement or
other modules respectively, and the optimisation of the line of
sight associated with this, for equipment units fitted on the
other side of the vehicle, for example, also to be 1nstalled as
low as possible. In this way, flexural forces can be reduced, as
well as vision in this direction also being improved.

Advantageously, the pre-installed module 1s provided on
the second carrier frame section 1n front of the front axle of
the vehicle 1n the direction of travel. In this way, the axle does
not restrict the frame section 1n terms of the installation
height. The frame section can be provided at or below the
height level of the front axle. The same naturally applies to the
rear axle too.

Advantageously, the first and the second carrier frame sec-
tion can be connected by means of a flange connection. All
necessary connection points can already be integrated into
this flange connection. As a result of such a detachable con-
nection, dismantling/installation, for example for repairs,
will be appreciably simplified, which saves costs.

Advantageously, arear flange plate of the first carrier frame
section 1s connected 1n a detachable manner to a flange of the
second carrier frame section and/or of a main frame section or
of a self-supporting element of the vehicle. The rear flange
plate and/or the flange advantageously have connection
points which can be attached to one another. In this way a
pre-installed module can be dismantled/installed without all
the connecting lines needing to be separately connected or
released beforehand/afterwards.

According to a further aspect of the invention, the carrier
frame 1s advantageously designed as an additional frame,
which 1s connected to a main frame or to self-supporting
clements of the vehicle respectively.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

Further features and purposeful functions of the invention
can be dertved from the description of embodiments on the
basis of the appended drawings. The figures show:

FIG. 1 An overall view of an agricultural tractor;

FIG. 2 A perspective view of a carrier frame;

FI1G. 3a A side view of the carrier frame;

FIG. 36 A plan view of the carrier frame;

FIG. 4 A perspective view of the carrier frame 1n an
exploded representation of the two frame parts;

FIG. 5 A perspective view of the area A from FIG. 4;

FIG. 6 A perspective view of the front carrier frame section.

DETAILED DESCRIPTION OF EXAMPL.
EMBOIMENTS

(L]

A first embodiment of the present invention 1s described
hereinafter on the basis of the Figures.

FIG. 1 shows a tractor 1 having a carrier frame 3 mounted
above a transaxle assembly 2. The transaxle 2 comprises three
axles, a front axle VA, a middle axle MA, and a rear axle HA,
associated axle differentials 12VA, 12MA, 12HA, two trans-
mission units 11 and various different connection housings
13. The assembly 2 extends from the front axle VA out beyond
the rear axle HA.

Mounted above the carrier frame there 1s a combustion
engine 4, a radiator package 5, which has a heat exchanger, a
radiator fan, and ancillary elements, with an engine cover 6,
and a driver’s cab 7.

A Tront power take-oif shait 8 extends from the front of the
tractor 1. The tractor further comprises a front linkage assem-
bly 9 and a rear linkage assembly 10 for the attachment of
implements.

The carrier frame 3 1s divided horizontally into three part
areas A, B, C. Allocated to these part areas are three height
levels NA, NB, NC.

The height level NC 1s conditioned by the extension of the
transmission units 11 1n the vertical direction. In this area the
carrier frame 3 accommodates the cab 7. In the area B, the
carrier frame 3 adopts the height level NB, lower 1n compari-
son with NC, since the axle differential 12VA located beneath
it 1s arranged appreciably lower than the transmission unit11.
Located 1n this area are the engine 4 and all other installations
in the area of the engine.

After the axle differential 12VA, and theretore after the end
of the physical extension of the transaxle 2 1n the forwards
direction of travel, the carrier frame 3 extends in the area A on
the level NA. This part of the carrier frame 3 1n the embodi-
ment 1s bolted 1n a detachable manner to the area B (see FIG.
2). The radiator package 5 1s located 1n this area. This area of
the carrier frame 3 also accommodates the front power take-
oil shaft 8 and the front linkage assembly 9. The carrier frame
3 and the transaxle 2 are connected to one another by several
connection points 14.

FIG. 2 shows the carrier frame 3 with a front first carrier
frame section 30 and a rear second carrier frame section 40.
The first carrier frame section 30 1s located 1n the area A and
on the height level NA, while the second carrier frame section
40 extends 1n the areas B and C and on the height levels NB
and NC respectively. Area B 1s defined by a first forward
subsection of second section 40 whilst area C 1s defined by a
second rearward subsection of second section 40.

The second subsection consists of a first longitudinal brace
41a running in the direction of travel FR and a second longi-
tudinal brace 415, which are connected by a first transverse
brace 42, a second transverse brace 43a, and a third transverse
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brace 435b. Integrated on the transverse braces 43a and 435 are
mountings for suspension cylinders for the axles MA and HA.
In addition to this, connection lugs 45 are provided for con-

necting the carrier frame 3 and 40 respectively to the transaxle
2

A further fourth transverse brace 47 implements the
change 1n height level HC and HB of the carrier frame section
40. Further longitudinal braces 48 are provided for the first
subsection. At the height of a fifth transverse brace 49, further
mountings 50 are provided for suspension cylinders for the
front axle. In addition, connection lugs 31 are provided for
connecting the carrier frame 3 and 40 respectively to the
transmission combination 2. The interface between the first
and second carrier frame section 30, 40 1s described 1n detail

in FIG. 4 and FIG. 3.

FI1G. 3a shows the carrier frame 3 1n a side view and FIG.
3b shows the carrier frame 3 in a plan view. In the first
transverse brace 42, 1n addition to the connection points 14,
turther securing points 46 are provided between the carrier
frame 3, 40 and the transmission combination 2.

FI1G. 4 shows the carrier frame sections 30 and 40 as 1n FIG.
2, 1n a perspective representation. A tlange 20 1s represented
as a broken line.

FI1G. 5 shows the area A from FI1G. 4. The first carrier frame
section 30 consists of two longitudinal braces 60, a rear flange
plate 61, and a front flange plate 62. The rear tlange plate 61
1s provided with holes 61a, by which the carrier frame section
30 1s bolted to the flange 20 of the transmission combination
2. In the front flange plate 62 are attachment eyes 63 as well
as mounting bolsters 64 for a mounting bolster 91 of the front
lifting mechanism 9.

Likewise provided in the front flange plate 62 1s a through
passage 62a for the front power take-oif shaft 8. Provided on
the side next to the longitudinal braces 60 are cylinder mounts
65, into which lifting cylinders 92 of the front lifting mecha-
nism 9 are suspended, as represented 1n FIG. 6. Provided at
the rear end of the first carrier frame section 30 are retaining,
clements 66, by means of which the first and second carrier
frame sections 30, 40 are bolted to one another via holes 66a
and 48a 1n the longitudinal braces 60.

FIG. 6 shows the connection of the front linkage assembly
9 and the power take-off shait 8 with the first carrier frame
section 30. The lifting cylinders 92 are connected to the
cylinder retaining element 65. An upper link 93 1s connected
via the mounting bolster 91 to the first carrier frame section
30. Integrated 1n the bolster are further connection devices,
such as hydraulic quick-action couplings or power sockets,
with which attached equipment devices can be supplied with
energy 1n order to drive both electrical as well as hydraulic
motors or to illuminate the attached device. Lower links 94
are attached to the first carrier frame section 30 by means of
the attachment eyes 63. The front power take-oil shaft 8 1s
conducted by way of the through passage 62a (see FIG. 5)
with a front power take-oil shaft stub 81. The front power

take-off shaft stub 81 1s provided with a protective element
82.
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It 1s also concervable for the carrier frame to be designed as
a single-piece welded component with at least one step gra-
dation. The three areas A, B, and C could also be designed 1n
cach case as detachable. It would also be possible, on vehicles
with a rear-mounted engine, for the carrier frame steps to be
lowered to the rear.

A further embodiment would be to provide further flange
plates on the front carrier frame section and/or a main frame
section and/or a self-supporting element. In this way, rapid
coupling connection points could be provided for the con-

ducting material, energy, or information.
The invention claimed 1s:

1. A utility vehicle having a front end and a rear end and
comprising a carrier frame mounted above a transaxle, which
transaxle comprises a transmission unit and at least two axles,
the carrier frame comprising a first section extending from the
front end of the vehicle to a second section which extends to
the rear end of the vehicle wherein a height of the first section
1s lower than a height of the second section, and wherein the
second section comprises a {irst subsection disposed for-
wardly of, and lower than a second subsection and wherein
the first section 1s mounted to the first subsection, the vehicle
turther comprising an engine mounted above the first subsec-
tion and a cab mounted above the second subsection.

2. A utility vehicle according to claim 1, wherein the first
section, 1n a direction of travel, 1s provided in front of a front
axle.

3. A utility vehicle according to claim 2, wherein the first
section 1s located at or below a height level of the axles.

4. A utility vehicle according to claim 1, characterized 1n
that at least one carrier frame section carries a pre-mounted
module.

5. A utility vehicle according to claim 4, characterized 1n
that the pre-mounted module 1s a radiator arrangement.

6. A utility vehicle according claim 1, wherein the first
section 1s detachable from the second section.

7. A utility vehicle according to claim 6, characterized 1n
that the first section has a front flange plate, a rear flange plate
and two longitudinal braces.

8. A utility vehicle according to claim 7, characterized 1n
that the rear tlange plate of the first section can be connected
in a detachable manner to a flange of the second section.

9. A utility vehicle according to claim 7, wherein an imple-
ment linkage arrangement 1s fixed to the front tlange plate.

10. A utality vehicle according to claim 7, characterized in
that the rear flange plate of the first section can be connected
in a detachable manner to a main frame section of the utility
vehicle.

11. A utility vehicle according to claim 10, wherein the first
section 1s located at or below a height level of the axles.

12. A utility vehicle according to claim 1, wherein said
transmission unit 1s located between the two axles, and
wherein the first subsection 1s located at or below a height
level of the transmission unit.

13. A utility vehicle according to claim 1 comprising three
drivable axles.
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